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A. Summary of Technical Activities

A.1l. Euro-Link Network Status and Institutions

Ala. CERN

CERN's Olivir Martin and Paolo Moroni are working with Ameritech on their 45Mb to 155Mb OC-3/STM-1
upgrade, scheduled for completion December 1. However, because of personnd changes a Ameitech, a UIC
subcontract to Ameritech enabling payment of loca loop charges for the past year has not yet been approved,
threstening inddlation delays. The Ameritech STAR TAP account manager, Tony Haeuser is expediting the
subcontract approva and is proceeding with CERN'’ singtdlation.

A.lb. IUCC

A US Sate Depatment warning to American citizens advisng agang travd to Isad due to regiond tensions
caused Joson Leigh, Greg Dawe and Michad Lewis to cancd plans to atend Tdecom 2000, November 6-9 in Te
Aviv. Tdecom 2000 is Israd’ s largest annua telecommunications conference.
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EVL's ImmersaDesk, however, was shipped and received by Technion Universty engineers, who set it up. With
red-time remote training usng a Polycom system, they were able to conduct a tele-collaboraive sesson with EVL
daff on November 5. EVL researchers used ther CAVERNsoft-based gpplications to remotely debug ImmersaDesk
hardware. (The ImmersaDesk tracker connected to the wand - the 3D input device - was not behaving correctly, but
the lgadis didn't know how to explain the problem, never having worked with a wand and VR system before. By
watching the erratic movements of the Isadi avatar’'s hand in the CAVE, Legh, Dawe and EVL sudents were able
to debug the problem) A red-time collaboration between Isad, EVL in Chicago, SARA in Amgerdam and the
Alliance booth at SC00 in Ddlas, Texas, took place November 8-9.

STAR TAP Router outages and IUCC's changeover from sadlite to terrestriad T3 links caused connectivity and
multicast peering interruptions. Total downtime for November: 80 hours, 39 minutes.

A.l.c. NORDUnet

NORDUnet's origind plan to terminate its service to STAR TAP in January 2001 and teke advantege of the
Internet2/Abilene ITN service has been changed. The connection to STAR TAP will be maintained, as NORDUnet
wants access to other US federal agency networks (to which Abilene will not cary trangt traffic) and UIC will
continue to assume the cost of NORDUnNet’ s local |oop.

Further discussons with Abilene have made NORDUnet consder its connection to US and international research
networksto be only viaSTAR TAP after July 1, 2001. Theinitia capacity into STAR TAP would be 622Mb.

A.l.d. Renater2

France Telecom recently upgraded its DS3 link to Ameritech to two OC-3s (primarily for commodity Internet
traffic); France Telecom assigned itsformer 45Mbps DS-3 link to Renater/PHY net. Despite a provisioning freeze,
Kevin Peterson (AADS) configured new VCsfor ESnet, PHY net, Abilene, vBNS and 6TAP. Renater hopesto
upgrade to a 155Mbps OC-3c circuit in February/March 2001.

PHY net will use about 30 Mbps of thetraffic, leaving the remaining bandwidth for Renater. Thereis an urgent need
to deliver 30 Mbps sustained capacity between SLAC (in Stanford) and IN2P3 in Lyon for BABAR experiments;
Renater has other usage requirements, such as 6TAP and other existing projects. Note PHYNET is France sHigh-
Energy Physics community network; itisaVPM tailored onto the RENATER infrastructure. PHY net peerswith
ESnet in order to connect to SLAC, Fermilab, CERN, etc.

Ale. SURFnet

Joson Leigh, in network performance dudies with SARA in The Netherlands, is getting 35Mbps throughput over
SURFnet's 155Mbps link to STAR TAP. Linda Winkler has been helping solve this puzzle, but it is, unfortunately,
dill apuzzle.

Meanwhile, SURFnet is interested in upgrading their link to STAR TAP to 622Mbps and is putting out a Cal for
Proposal for a transatlantic lambda; i.e, multi-gigabit globa connectivity. (Note On December 8, the Publications
Office of European Communities published SURFnet's Cal for Proposa announcement; interested bidders should
contact <admin@gigasurf.nl> or (phone) +31 30 2305305. SURFnet will connect to the opticd STAR TAP, or Star
Light, where we are working with Joe Mambretti to arrange co-location space a Northwestern University's Chicago
campus, 710 N. Lake Shore Drive.

A.2. Engineering Services

A.2.a. International Transit Network (ITN)

CANARIE ITN and Abilene ITN are new sarvices offered by CANARIE and Internet2 to facilitate connectivity
among international Nationa Research Networks (NRNs) that now connect to one of the coasts & North America
We will soon update the STAR TAP web page with information and pointers to the CANARIE and Internet2 web
pages that contain more information.

A.2.b. STAR TAP Router Peering
A current list of STAR TAP peersisavailable on the STAR TAP site at [http://www.startap.net/ ENGINEERING/].
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A2.c. 6TAP
No updates at thistime.

A.2.d. STAR TAP NLANR Web Cache

Duane WesHds has prepared a replacement maching, now undergoing find testing a EVL before its inddldion at
AADS.

A2.e. DiffServ

DiffServ experiments between EVL and Argonne Nationa Laboratory have been compleed. One mgor finding is
that while DiffServ is able to provide bandwidth guarantees to applications, it is unable to provide latency recovery.
A report is being drafted for submissionto ajourna.

See hitp://mww.evl.uic.edw/caver'EM ERGE/ and http://ww.icair.org/inet2000

A.3. NOC Services

On November 57, Ameritech Advanced Data Services (AADS) and SBC Advanced Services Inc. (AS) performed
a software upgrade on its NAP ATM network causing al STAR TAP peers to lose connectivity. All peering was
reestablished November 7. The NOC reported that Ameritech was not very forthcoming with information, so it had a
hard time keeping users doreast of the dtuation, especidly since this was the weekend of SC'2000 satup, and severd
of the gpplications were dissbled (see Section A.1b). Ther interactions with AADS has been documented, and will
be presented (when we find asympatheticear ® ).

The NOC continues to seek permisson from STAR TAP peers to gather host router network datigtics for a planned
STAR TAP animated traffic magp. dm Williams reported that no accurate or useful datistics beyond MRTG graphs
could be gathered for Euro-Link without closer cooperation and coordination among Euro-Link NRN members and
the NOC.

John Hicksislooking into adapting MIRnet-type traffic graphs for the Euro-Link and TransPAC projects.

The NOC plans to post an edited hdf-hour dreaming video program of iGrid 2000 by mid-November (till
pending). [http:/Awww.indiana.eduw/~Vvideo/igrid2000/home htmi#itton]

In ealy October, the Globd NOC launched newly desgned Euro-Link and STAR TAP NOC web pages
[http://noc.dtartap.net and http:/noc.euro-link.org. The Global NOC web dte ties together adl NOC-supported
network services [http:/globalnoc.iu.edu/]. The Globad NOC's new email address is <global hoc@iu.edu>.

Euro-Link Performance Analysis Tools

A3.a. Network QoS of Real-Time Multimedia

Dedgn is underway to combine CAVERNsoft's network monitoring and EVL's QoSIMoTo (QoS Internet
Monitoring Tool) [www.evl.uicedwcavern/gosmotg — visudlization, to form an  integrated problem  solving
collaboratory  (collaboretive laboratory) that supports network management, monitoring, visudization and active
testing. The god is to create the equivdent of the “Microsoft Office” suite, for applications developers, network
students and researchersto collectively solve network problems.

A.3.b. Network Monitoring

Joson Leigh contacted NLANR's Basl Irwin to get an dpha reease of Web1l00 software to test over internationa
networks.

EVL is currently developing iCAN, the integrated Collaboratory for Andyzing Networks, which is software to
endble saverd remote network researchers and gpplication developers to collaboratively execute an application and
monitor network utilization and other application-specific parameters. This will dlow them to corrdlae, in red time,
how the actions teken by an application directly impact the underlying networks, and viceversa The network
ressercher may adso dter router configuraions, such as a router’s queuing dgorithm, to determine how it may
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improve application throughput. Estimated completion of a ussble verson is end of Spring 2001. The prototype
currently alows usersto initiate bandwidth measurement experiments and perform SNMP queries of routers.

A3.c. Low Latency State Transmission Over Long Distance Networks

In the area of high-throughput networking, Jeson Leigh has peformed experiments usng CAVERNsoft's padld
socket library between EVL and SARA, and EVL and CERN. Padld sockets peformed extremdy wdl in
maximizing bandwidth utilizetion. He aso found that overuse of pardld sockets did not have a significant detriment
on throughput. We ae now examining a neiwork bottleneck between EVL and SARA tha is limiting TCP
bandwidth to 32Mbps over the 155Mbps link (see Section A.L.e).

Leigh has dso begun work on a Reliable Blast UDP (RUDP) transmisson scheme designed to accderae rdicble
data transmisson over fat networks. Cdtech’'s Harvey Newman has expressed interest in employing this technology.
In Relidble Blast UDP, the sender bledts dl the data (eech packet is identified by a sequence number) to the receiver.
Upon receipt, the sequence numbers are checked, and any lost packets identified. The receiver then sends a lost
packet report back to the sender through TCP. Upon receipt of the report, the sender retransmits the lost packets.
The procedure continues until the receiver receives dl packets. This technique is believed to be mogt effective when
used in conjunction with QOS, since the guaranteed bandwidth will minimize transmisson erors. The RUDP
scheme exploits low transmission errors to maximize throughpuit.

The firgt results of the new Rdiable Blast UDP scheme have been gathered and are encouraging. The student doing
the tests, reports that from EVL to SARA (in Netherlands), we got 3.5Mbps usng FTP, 35Mbps using pardld TCP,
and 75Mbps effective bandwidth using Rdiable UDP when the data size is 100MB. A more thorough andyss of the
datais underway.

B. Accomplishments

B.1. Euro-Link Applications

Active US/European collaborations utilizing high-performance resserch networks have been documented for CERN,
IUCC, Renater2, SURFnet and NORDUnNet, and appear at [hitp://www.euro-link.org/APPLICATIONS/].

A two-day, mgor tdeimmesive VR demondratiion took place between Isad, SARA (Amderdam), SC'2000
(Ddlas) and EVL (Chicago), November 8-9.

B.2. Meetings

B.2.a. November Meetings
November 27-29, 2000. Tom DeFanti and Maxine Brown attended CANARIE s 6th Advanced Networks Workshop
entitled: "The Networked Nation.” Steve Goldstein of NSF, Linda Winkler of Argonne, Joe Mambretti of
Northwestern University, Kees Neggers of SURFnet and Peter Villemoes of NORDUnNet attended, as did the hogt,
Bill &. Arnaud.
We discussed opticad STAR TAP (Star Light).
DeFanti gave apresentation “ Star Light: A pplications-Oriented Optica Waveength Switching for the
Globd Gridat STAR TAP.”
The day before the conference Sarted, DeFanti aso gave alecture at the 3rd meeting of the Canadian
Working Group on Virtuaized Redlity a& McGill University, entitled “3D Telephony: Virtua Redlity and
the Ten Gigabit Telephone Call.”
DeFanti, Brown, Mambretti and Goldstein dso met with Y ves Poppe of Teleglobeto talk about future
STAR TAP plans.
DeFanti, Winkler, Mambretti and Neggers met with representatives of Level3 about transatlantic
wavelengths.,
DeFanti, Brown, Winkler, Mambretti and Goldstein met with Joerg Miched, WAND and NLANR MOAT,
The University of Waikato, New Zedand, about devel oping Passive M onitoring Anayss (PMA) boxes for
wavelengths, Hans-Werner Braun subsequently expressed enthusiastic interest.
DeFanti, Brown, Winkler, Mambretti and Goldstein met with Brian Pratt, edgeflow Inc., Canada, about
their products based on OBGP and STAR TAP s (specificdly Star Light's) potentia intere<t.
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November 21, 2000. Networking personnd from STAR TAP, AADS, Argonne, MREN and UIC met et EVL to
resume discussion of 1-WIRE, fiber co-location and Star Light configuration specifications. Ameritech fiber loansin
Chicago are progressing up the chain of command at SBC. Joe Mambretti isin charge of negotigtions. Charlie
Catlett continues to work on I-WIRE fiber. Co-location issues persst; consdering aterndtive co-lo spaces.
Discussion of procuring/adding to Cisco 6509s properly configured for NU, UIC Goldberg and EVL, the Star Light
co-lofacility and Argonne.

November 17, 2000. John Jamison (4J) of Juniper Networks gave a presentation e UIC/EVL to representativesfrom
UIC, NCSA, Argonne and Northwestern on MPLS.

November 16-17, 2000. Tom DeFanti, UIC, was keynote spesker at a symposium celebrating the 25th anniversary
of the Fraunhofer-Indtitut fuer Graphische Datenverarbeitung in Darmstadt, Germany. His presentation was entitled
“3D Telephony: Virtua Redlity and the Ten Gigabit Telephone Call.”

November 6-9, 2000. SC'2000, atended by Maxine Brown, Alan Verlo, Chris Scharver and Eric He (UIC), and
Linda Winkler (ANL). Teeimmersve demondraions were run between lgad and Chicago (see A.lb); ds0 a red-
time demongration by UIC's Bob Grossman with Europe and Audrdia Taks about SC Globd, to be held at
SC'2001 in Denver, November 10-16, 2001, to link Denver with dozens of SC congdlation Stes distributed
throughout the world, al of which support the Access Grid red-time, Internet-based videoconferencing system.

November 2, 2000. Networking personnd from STAR TAP, AADS, Argonne, MREN and UIC met a EVL to
discuss I-WIRE, fiber co-location space posshilities and configuration specifications for Opticd STAR TAP (Star
Light). ANL's Chalie Catlett is working on securing |-WIRE fiber bids and UIC's Will Marcyniuk (UIC) is
exploring a possble Cisco donation. SBC/Ameritech, who is donating fiber, wants to be designated as “officid”
adminigrative operators of endpoints.

B.2.b. Future Meetings

January 2001. Discussons ae undeway dbout the Joint Techs conference in Hawaii, sponsored by
NLANR/Internet2/APAN/TransPAC. A BOF sesson on NOC sarvices and interaction between engineering daffs,
istentatively planned. Invited participants are the Globa NOC, APAN, and CA*net3.

December 13. IU will host a STAR TAP/Euro-Link/TransPAC engineering mesting. Issues will include the budding
Internationa Trangt Network, and other projectsinvolving STAR TAP, CA* net3, and the Globa NOC.

December 12-13. John Jamison and Steve Peck have organized a Juniper Networkssponsored JUNOS class at
IUPUI. Juniper's training group manager Matt Kolon will teach a seminar the first day, and dedicate the second to
routers. Networking personne from STAR TAP, 1U, CA*net3, and Pittshurgh Supercomputing Center are invited.

B.3. Publications

Y. Zhou, T. Murata, T. DeFanti, and H. Zhang, “Fuzzy-Timing Petri Net Modding and Smulation of a Networked
Virtud Environment — NICE,” Ingitute of Electronics Information and Communication Engineers (IEICE)
Transctions, Fundamentals, Specid Section on Concurrent Systems Technology, Vol. E83-A, No. 11, November
2000. [http:/Avww.euro-link.org/PUBLICATIONS/Fuzzy Timing |1EICE Murata June00.pdf]

B.4. Software Releases

CAVERNsoft G2, verson 1.2 was released in time for the October 17-19 CAVERNUS workshop a Old Dominion
University (broadcasted over the Access Grid). [http://Aww.evl.uic.edu/cavern/cavernG2/]. CAVERNsoft is an open
source C++ toolkit for building collaborative, networked VR gpplications. The new verson offers the following
feetures:

Grgphicad modules now dl work under Linux as wdl, with Linux verson of Performer. All other modules
work in Windows, IRIX, Solaris, Linux and FreeBSD

Inverse kinemdtic articulated avatars with two-arm support (provided the user has an additiond tracker)

Update of coanim (collaborative animetor/flip-book program) and LIMBO (application shdl) with new
inverse kinemetic articulated avatars

Bug fixes to networking modules
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Remote File 10 classes with the ability to read the contents of remote directory trees

CAVERNs0ft Database class now supports UDP datareflection aswell as TCP

Performance monitoring added to the paralel TCP dasses

TCP client class provides setsockopt to give more user control of underlying networks

The networking module can be downloaded separatdy from higher level graphicd modules so that updates
can progress independently of each other.

Thefollowing features, to be added, are now in the testing phase; details at

http://www.evl .uic.edu/cavern/cavernG2/changeshtml
Generic network-aware Performer manipulators to make shared object manipulation eesier to code.
Provides both scale, rotate and trand ate support.
Performer background file loader - downloads modd s off remote Stes and loads them into a Performer
scene graph in the background.
TIDE 2 will ultimately replace the collaborative flipbook animator (coanim), and CAVERNsoft will run on
aLinux duger (future god)

QoSIMoTo (QoS Internet Monitoring Tool) [www.evl.uic.eduw/cavern/gosmotd is avalable on the web for IRIX
and Linux.

C. Collaboration Activities

Working with  SARA in The Neherlands to experiment with an EVL-desgned packet-levd Forward Error
Correction scheme

Working with Harvey Newman a Catech and Olivier Martin & CERN on DiffServ tests.

Working with Hank Nusshacher and associates a the Technion University on Telecom 2000.

D. Summary of Award Expenditures (November)
Spending iswithin budget.
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